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n % m ± izte ft mm. f£.mm t &«*T*3*a:«iaia«ifc#©»3fi 

^©(CioV^T. '>4<HFe, S iSVAl ^ (N 

r <Dmmm&mi&&{$pMmmw-?Ks < k t> f e , s i &u<a 1 *«* 

tftSfHi:, ^iSi (N 2 ) ^f^Sr-^tf^^tt^^^^A L, iilS & 

-t^s w k <t d , KfifciiiancsiA-rsft* (n 2 ) 

©gfL*^$fJ^i-S lit, ©CattSfT^Jl^^^-rS FeS i A 1 N^CN 

t t k *» s -e #j i* s n 5 o 
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m 8 la ^isww^ifcfli 3 ©mflsi&iiia>w;£*s*«r*i-B 
i mmmm.mmm^ 
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13 sg i 

15 ^2 

2 i =f-^ w<— (f&m&) 
2 5 m&tfxmAmm 

5 o y K 

70 /n— Kf-f * * 16® (««CIB*i61K) 

7 2 SKBS5SfB*&&# 

SB 1 014, ^^B^ro-^iS^liroSitta^lB^^^^^i-^fBlll-C-fe 0 , 

i wsa:a^iB®^«c i f4, g# 2_hK, ^ttair^if 3 t , 

g#2 {4, R&)|KW#&t£*M><b&5g« 2 a ± Id , 2 a 

2 b *s^^nt^5„ 

S^2af4, 0)J;U4\ T^S^**, ^ * >- £ f4^ tf>-£&, ^y=t>/, 
# 9 * , # — t7?'^^, "7?X?-yf * fJI§. 3= 14 ^ ft <Z> IS 

£-#K4 9 MfiK$ttXV>5 0 
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te&ft&mtt'rftm&Wft t ttlt NiPx N i T a x NiA 

u n i t i 3?asfe>? > rtufe mmm. * v 
$ *txw,mn£.i- z> - t a* -c * nri l .--t* o t , sm^e.. 

£ fill ft $ ftfc t> <D&m.-& 

^StS, = * Ag;&^tf>3?®2Fmt4l-&*tfcS^ 2 a_hK,N i P Jl , 

N i T a Jf , Nl All, fe5^(4N i T i Jf 3£ b & 3 &ISJf 2 b SrBfifc 

tefcfcia#*.-c^a r. £ b «fc «3 46P * Lv^ 0 
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filfifei: ttt iv> 0 r <D J; 5 * V— KJitt, * <£> -hKJB/fc £ tt £ € «:« 
*>5 (#JS¥ 11-150424 ^§-#10 . 

$ 6>fc, g# 2 a* is *g/flnh ^EBS^ia^&tt 1 K 

<0*®RI±3SS*«*3 J: VfBtb-f S (CSS : Contact Start Stop) r. t — <*> 

;fe PI to P3 fcRItT v*. 

i&^ttlKJT^e 3 J3SJ5a* 50~ 5 0 0 nmOt>fflt > FeSiAIN 

■Ctt, F e S i A 1 Nitfi^^t, tSSCA-^n^f l^t H 

IT *>JB 5 FeTaC^FeTaNt PlS&Wtey >f X#&£rW-t" 

n (7) F e S i A 1 Nj^tt, Fe&69~85 S i & 5 ~ 1 0 M 

% , AU5~1 Olf%, N fc 5 ~ 1 1KC ^ % * *t ^ft* W b "T 3 . 
;©F e S i A 1 Nigm, Jbfa©»iao«iBB-Ctt, n m<7);*--^-<E>^ftll 
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*iz. r <o&m&mn*>m 3 <Dmmm.z (Ra) «, 0. enm^r^fc 

r. tf>®Cfl£tt;g?T^Jl F e S i A 1 NI^Sr-kfEcOJ;? /jJl^irti 

- (E> F e S i A 1 NKli*:* Vj/tCjB^bftS-fe^;?'* h 2 n d 
V—?mi$.i&&kifr£inZ F e S i A 1 —VvY (#*t) © 

isa^t, ftw<-rti:fA*ns«* (n.) #^t7/^y (Ar) # 

*£^tfj££-;tf* (^?£t£#*) + (N 2 ) tf^cotftiit t £^£5 

:tf, ±IEO^ISl^t? F e , S i , A 1 „ N ^ *L ^tl <D ffi -?• % & & X. 5 w 

@ i i F e S i A 1 ^^OH^TC^Iilll-Cfe 9 .-t^y* hZm-rW, \<D\?~ 

t (P l) -Ctt, Sl$ (/xm) liitiv^s, ffifn&Hfc (Ms) (El^^r-f) fi 

i</«f5. — g*2tf>fc'-* (P2) "Cli» (Aim) 
i&jfnflMfc (Ms) fiigtciiS < 

u/t^otr, i2»e-^ (P2) ia^<^a^«r^^-rtv«, -t^yxb 

( P 1 ) «fc 9 t>«s?n«fls (Ms) ^iSVMKBSttW^Sr^S £ <b *s^r«fit?*>«. 
^r-C*. h («*t) cojja^^r, 12©^-^ (P2) McM, 

«itf,-Fe„. l S i M Al M (m) ^ L , :(?)?-yyl>4:l^tl 

I5<73js-&^^ ton (n 2 ) tfx<Dmmt£&m*-xx'< > * &n o t , 
iii^F e s i a i Hmfrbftzfcm&mn-hm 3 *M#btb5„ 
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r. <Dm&tfX dp<DmM (N 2 ) # sKDmWtitt , F e S i A 1 N§©afife 

tit, —%t—ttfoe>m&iz-&z>frio, x*p<D&m (n 2 ) $*<omm 

\£&&z.Z> r t \z «k y „ f e s i ai nm<vffi.f$.&fflj£&M<olfcWZ — ^#) 

i-/«e*?*>, ±m<Dm s &tf x<nm*z F tolel , ^^-a-^^^ro^m (n 2 ) # 

* £>^<Z)«ftS£ F N2 i i^^^©«lF ttt „ fvl^-t-S^m (N 2 ) IS <D 
fft*F N2 <7>tt:F N2 /F totI1 , Z^fcZTttltt. F e S i A 1 Nl©ffi^^-i 

^Jx.fi, F N2 /F total = 0 

F e 83. o S i g, 9 A 
F H2/ F tota i = 5 

F e 79. , S i 8.1A 1 1.5N4.3 (E-T"%) 

F N2 /F lotal = 1 0%<Dm&\ 

F e 75 . 2 S i 9 . 2 A 1 7 . 6 N 8 . 0 

F N2 /F totll = 1 5%<7>^§£-, 

F e 72 . 9 S i 7 . 8 A 1 g.sN.o.e 

£fb^*A"¥- (E) ^5R«)5:i:^t?t5. 

m^m^-^it^^^^- (e) ±ia©F e s i 

a 1 Nm&m^izm&s M&m&$:feit^*^*- (e) « 1 x 1 o 3 e r 

0>J;ttf, F N2 /F tot .,= 1 5%K*HS-f 5 F e S i A 1 N Jgl & 0) £ , 
M&$t&&feik=-*^*- (E) tt2Xl 0 2 e r g / c m 3 X' h % 0 
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tL*5:ti^i5. -trt?, ©cattRfr^Jf 3 o&fpBUb (Ms) 
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Z> h C5-Ctt*V>as, 0IJX«, C r , T i „ C r T i % N i P*$<Dtfm&m^ 

c p : hexagonal closest packed structure) £r^f"3~<5 C o C r ^3&5&t£$t 
;ftjSS£? 211-/8 V> P>*L5o w C o C r £<gi:£Cti©jc 

C o C r m^^14«!|S|-WA^^J t ttli, C o C r (C r < 2 5 a t %K 
CoCrNi, CoCrTa. CoCrPt, CoCrPtTa, CoCr 
PtB^<DCoCr 7fr&&.tfmif bilZo 

^iIli'B£^llll27t3:3£$xK u grain 

t LT > O, S iO„ Fe.Mo, V, Si, B % I r , 

Hf, Nb, ru, ^±m5tm^^m^.mM lt*> x 
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±IBOC o C r 3&&&SXn-<omfi&&WW. Mz.\*. C o P t , Co 

Pd, f e p t e$(Dmm&m&\cmtitctfn*?, tn&«r*»fl:t5fc»t)i- 

b, n, o, sio„ z r *$&mM \,itttftt:m^xt> <fcv^ 

(D&miZB % N, O, Zr, Si O.^Srtt L t> <0 t> MM *Itfe "C *> 3 „ 

a , R u Cu, Pt, Rh, A g , A u # O 3tf s6» b ft S ^ , 

m?)luC r ft £«rtt;fcfc£&tt**#a» LtU^. 

^itlEliJI 4A5CoP t, CoPd, FePt ^ tf> SLWtt (-ffi 

iN, S iO, PdS i N, A 1 S iN#J&»fefc5»Si£IB»Ji40>*jSI8j* 

ft sis 5i±, sii:is^M4o^®sr^si-rs^feot^-c, mr* it 
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* — y y h o*'<y ^m^m^xM^imrnvtc^mx. 

**«jBi»0>M«stE*ttt# i remit, mmm. &±m<o^ 

m <om mmumrn t&i* ^Mit mm m o v> -c 0 4 m m s -3 # k w -r s „ 

y 1 1 fit, g#tf>ffl lAfr&tT 0 fc#tf>n- K • T>n — K 

ffV^-(LC/ULC) 12i, 2 ±\ZlfcM&mtt%m 3 

3 1 j&aii^ 1 3i,-?/^y hM^ix. btiT&m&mnhm 3 <o 

Hft^axa^^aif^Rl^D lTffi{C«)l*ttS:|iJ1lt5I*14aii 1 4 



WO 03/083842 , . f PCT/JP03/03439 

:n?)LC/ULCl 2 ~f| 2 j£Dt£ 1 5 g#<E>^®j;£(6]K&o "CgE 
?IJ£fr> LC/ULC12~^2 /&lg£^ 1 5 td . f*9gBKigA£ flftm 

flt5i5l^iot^5. LC/ULC12-I2MI15 

2 1 <Dmi®i&&lzmi-f btl*y-K (1^*1) t ft 5 2 3 1*^^ 

y<— 2 1 tf> JbgBia^l-^tt ttlXHUlS^-^ — 2 2 t> ^ 3fc|ftB-V $ *U 

t y — k (mm) t ft 51**/^-, 2 4 teic^^^ -^'^i* >■ 

IE! 5 , 2 5«If (N 2 ) tf^tT^rf^ (Ar) tfXb<Dm&tfX (^F*£ 

^miffl^^ w<— 2 1 ft\z.m\-rz>tcv><Dm&x*mxmw.s 2 6 
ranst u * mm m <o @a 1 1 & 5 » 

F e 83. 8 S i 8 . 2 A 1 8 . 5 ft <5m/&<Z>*-^ 2/ h 2 7 «S»*$ 

5 ^^♦^tb^Sfls: 2 *ffife<DM.&. M*§. (25t) - 2 0 0tO 

M-a-^/^^A^© 2 5lt A r Jfx&ii&m dU^Pfc) KSEW 3 1 Sr^-Lt 
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a r tfxmmmmn 3 2 t , n 2 as m^M) tcss^ 3 u^lx 

2 #*SfS*f|5!ltSpgP 33i s At SEAM SB 3 2 Rl*N,;tf *«G*«I»«S 3 

r <Dm&# xmAmm 2 s-c-f*. %sf&itpft3 2, 3 3at?i^^xf*& 

$(5 3 4 SrBIb i tKX <9 . 3-^1"*— 2 1 F*9{:iigA£ S N 2 # * £ 

IiSlSftf)tltV>5, LC/ULC12~|2 J&IM 1 5 3- * <£> PiU l£ 

at-r a o v^ -est n i - s . 

mm<DF e 83 . 8 S i 8 . 2 A 1 M (gf%) h 2 7 £3£^L, 
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S-f, m&2 ^LC/ULCl 2^|AU :®LC/ULC1 2[H*ffi 

S& 1 /dcflSIM 1 3 i5 A 2 SrSftc*;^- 2 3 tc=g* S 

#2©i®iatij5 2 0 0tElTi:*5<t5 K:»fle*WP boo, ^ l f&m 

m i 3 f^^^f^oK^^fli{-'i'5*-eK^5i # ^<^>^, ^-a-^^^A^ 

U$Efijgi5 2 0 0t«Ti$titS* 2 _h,c igiT^ii 3 Srjfctti- 

r. ©t*«tfiXi ! rt>Ji 3 3 Rfctt, A r # * ftMJtttt 3 2&tfN 

hi l , ■ / F tot ., Sr K fls $ * S r. t .» i? # , bfc^ot, X fl *> 

13 &\i';.^-TZ>;F e S i A 1 NlOE^-i«)l;*^t5 2. t # t? # 5 2 

M*.tf, Fm/F,.,., «T 5%~ 1 5%©tfiH-C*-ffc***ttf, FeSiA 
1 Ng|<£>m/&3rs F e , 9 .,S i 8 .,A 1 8iS N 4 . 3 (1^^%) F e 72 . 9 S i 7 . 8 A 

1 M N1,., <«■?-%) s-eB^sit^s. 

2 O^ft: 2 _k<Di&Bm»*TibJf 3 £^;/*s> hMCMlSlSBf 
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mmmmm 4 &&mi,itt£ g# 2 2i$.mm. 1 5 (ommcwttf h 

tbfcffl 3 fifclgg (I2I^B&) ~J&i£L, ftgl£5 $rMt5. 

K±©I8*»T 2 LC/ULC l 2 r tf> L 

C/ULC12 frbft^^ & Q Wt, 

rf-c j: o # in u: 

s^2±ic F N2 /F total & 5%, i o%> i 5 %tmtmttim&v>frm. 

vkmnhm 3 , mis^m 4 , {fc^js 5 LT■*H^;i^©tm•«^-f1^•• 
at^, £*L&fc5*ffi0»J 1 ~ 3 b/c 0 F N2 /F total = 0 %<Dm 

II^QtSficfRa : <0. 3 n m 

J&Igm<E>Jf : <lX10- 7 torr 

^ n ir * ;(/ * : Ar#* % N2#^ 

A r : < 1 p p m 

^^/^jjES: 60sccm 

±tf*& : 0 . 7 P a 

N 2 #*i!ft*Jt (F N2 /F total ) : 0%, 5%, 10%, 15% 
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mm 



3 0 0 n m 



Mfr&Jjfa 6 0 0 



~ 1 0 0 0 O e 



8 0 0 s e c 



# — 7jf V 7 n m 



ELECTRONICS ft g{, PHI-660) ; SrffiV , »T i ^^4^'^ffe{^«t Otfofco £-fl* 

f**»«>IS** (C) «gBS£A t <<( * > * '< v f V is ? ^ £ <0 & Q & 2 * » 
V>T0~2 2 0 0 e V<0ffiffl<Z>#3te^P 7 r ^ ^£SMJ£ B3Jt&#f*£l 
T © ii 9 T? fe 5 o 

( 1 ) m&mm*ffi 

immns. : i o k v 

It ft ft : 2 0 0 n A 

fttifmm : 8 0 X 7 4 a m 

(2) Ar^t^^^^D^^^^ 

mmmm i k v 

y >^3^^ : 1 . 0 n m (Si 0 2 &^fit) 
V l/fmW- : 3 0 n m (Si 0 2 &W1W.) 

v - 3 5) Srffiv>fco ^oiBJ 6 Hi-fi 9 HHc^i- 0 d *i b o 
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mem^m 9miZ.£tl&, Hffiftl l-3tli, Fe S i A 1 Nflgf CON© 

^m&&®M~r zizw^^moz&mtthm 3©hc & m'p 

£LJbl£ £ 9 , N 2 ^^OltSrffl2$t5 :it, FeS iAINit© 

fcFeS i A 1 NI^TM^si*^^^^^^^^^^^^^^* 5 *^^^^- 

ftlfefll 1 ~ 3 R * ^rft^ftO . 6 0 . 0. 5 3 , 0, 

34T»fc9, V' k 't*tb<?3^i|S|-{ilioV'>Tt)R a 0 . 6 n m ^ T £D #J "t" 5 CI t 
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2X 



J 



K u : III^I^JIIC 
h : ^mtt»4T^^^>J^m 
A : 
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mmm 1 ~ 3 <Dm^mm.^mit^^^^-it ixio 3 er g /cm 3 mT-e 

0 , itl55«?lJ^M^^E^^^^^^^-« 7X10 4 erg/cm 3 -Cfoo 



1 0 3 e r g / c m 3 £KT k -Tints S << X#t£K@ii,5 H 5 n t 

Vrms) Sra'J^bfCo 

K£^t-$r®ii!^fc*?,iai-*jv N T,i3 : -5!-4 1 «±ifpmis, 4 2 isTgB®f&. 

4 3 ti^ii^^-f /V, 4 4 fi»# i2^=*r* S> 4 5ttf-A'K, 4 6 
ffifytii lliMR^ j/ K (Magnetic Resistance Head) £: ffl ^ IT , TfS<E>$i| 

V KSP : mi^m^ttSSL S 9 0 S (f|p B p*) 
* 4 77^ *U : G U Z I KftSSiR W A 2 5 5 0 + + 
Rj&'v? K (GMR^?K) : 



h7 s*^te (Tw) 0. 2 5 (im 



? 4 7*9 _hill £JSI S : 2 2 . 5 5 mm 



7* W * ^ lel^J^S : 4 2 0 0 r p m 
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/<y^?^K (BG) Ov^^f h^tfcS, 

Us 4 0MHzHi:t-l 1 O dBm/Hz«Ttft5«CML > ft «fc 0!l 
W^^X'ti, iO*»fe20MHz ftiE-CJK^BtKWStlcfiEg L-C/-f XtfS^ 
*&tf Lfc«, *4> L, 8 OMHzK±-C-l 1 0 dBm/HzHTi45 
^t^^^ofc 0 Lfc£E#y ^ XNm fcmifem k 3 cDf*;|Sl--C 

l;J:^:;t^* f ;i^ 8 3 , 3 5 , 1 9 (i Vrms ■ "C *> <0 s ft «E 01 © •* #* f-^- ; - 1 0 
u V rms J. 

-f X#ttSrtttfc «j , *»WiPp^(Sy ^ X#14§r^i-5 d t s» L 
tc&oX, F e S i A 1 N/«c^«a^SrWi-S^i|SFSrK4T^Mi: Uffli^S, 

* fc, HI* ^Jiia^O F e S i A 1 NKfT*j|^S:fP'(ffibfciw5> J 4 

X<Sr 1 0 0 m Vrms J^Tt-fflJ^J-f ■5^:«>t-f*, F e £r 6 9 ~ 8 5S^%> S 
i £ 5 ~ l Olf'^Al & 5 ~ 1 0 JDK* % (O $5 BB 1*3 £ *ri" -5 fl£ * fl 5 
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& k . * m mm m <d m mm^mmmw- * us z. ft mfuM m m k o ^ -c m ® 

■C.W^SOttS^yK, 7 Ofi^- Ft*-* 7 1 Ittff , 7 2 

<D — Kf 7 0 fit, R«5^W#jE^^fB^^{*: 7 2 , 

5/ K 5 0 ^^JRiirti- 5rt^^raSr«x.fcjE^{^^^^@^ 7 1 

:cg«:7 1 (Dft&iztemmfc<nmw.mn.ifcmmft 7 2 a**^- 
•y- 7 3 i?ssi^t^K^7 4^ifii$tvtr^:^btL-cv^?> 0 *fc, i*7 
IKftxifi/ \f/U7 4 ©US (B!*l& >: - J - h ti. Wit 7 l <D H-WUZ. t* *: 
K;V7 4 £: IeI & £ it 5 fc * * — > - # s BfilS £ ft T 5 0 r <£> Hlfife 
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